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(54) Abstract Title 

Microwave continuous flow water heater 

(57) The :Microwave continuous flow and linear water heater consists of a closed chamber into which 
microwaves at a frequency of 2450 mhz. are introduced via two magnetrons, the heater being characterised by 
a chamber of truncated conical section having a concave base wherein no adjacent section are at right angles 
thus preventing generation of refraction and diffraction waves. The base of the chamber serves as a reflecting 
dish to direct energy towards the silica based flexible coil disposed against the chamber wall. The silica based 
coil Is spiral led inside the chamber and is terminated to inlet and outlet glands. These provide for a 
continuous flow of water to pass through the coil in any direction depending upon the application and/ or the 
plumbing arrangements in which it is being used. 

Section view vrfh outer casework removed 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 

This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1995 



O 
00 

rO 
CO 

00 
00 

> 



02 

i Microwave Continuous Flow Water Heater 

Front, three quarters view showing outer case 



Casework Casework front cover 
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Microwave Continuous Flow Water Heater 

Front, three quarters view with outer casework removed 



Mica refactory plate 



Power supply for 
Magnetron A 



Waveguide x 2 

Magnetron A 



Magnetron B 




Power supply for 
Magnetron B 



Power cable 



Fanx2 



Control panel 



Hot water outlet 



Microwave Continuous Flow Water Heater 

Cut-away view with outer casework removed 



Mica refactory plate 

Waveguide x two 



Power Supply 
for Magnetron A 



Magnetron B 




Power Supply 
for Magnetron A 



Fanx2 



Heating coil 



Chamber upper 



Chamber lower 



Hot water outlet 




Cold mains water inlet 



4 Microwave Continuous Flow Water Heater 

Front, three quarters view with front of outer case removed 



Microwave Continuous Flow Water Heater 
Front View, Outer case front hidden 
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Microwave Continuous Flow Water Heater 

Section view with outer casework removed 




Power supply for magnetron A 

Mica refactory plate 



Magnetron A Magnetron B 

Power supply for magnetron B 



Chamber, upper 



Heating coil 



Chamber, lower 



Cold water inlet 
Hot water outlet 



Power cable 




Fanx2 
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7 Microwave Continuous Flow Water Heater 
Top View, Outer case hidden 



Hot water outlet 




Microwave Continuous Flow Water Heater 
Bottom View, Outer case hidden 



Microwave Continuous Flow Water Heater 
Rear View, Outer case hidden 



Drawing 9 



Magnetron A 



Magnetron B 



Power supply for 
Magnetron B 



Power supply for 
Magnetron B 



Mica refactory 
sheet 





Cold water inlet 



)0[(Z 



Microwave Continuous Flow Water Heater 
Left hand view with outer case hidden 

Drawing 10 



11 Microwave Continuous Flow Water Heater 
Right hand view with outer case hidden 



Drawing 11 
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The Continuous Flow and Linear Water Heater is characterised by a circular section 
conic chamber which is designed to eliminate standing waves, and a linear thermal 
silicone tube (Coil) (having dimension of 1cm. internal diameter) which overcomes 
the •EGG-Syndrome' eflecL (see Key words) 

gmnmary. of the Invention. 

1 The invention relates to a Water Heating System which will heat water to a 
predetermined temperature on a continuous flow basis. This system will use radiated 
energy at a frequency (2.45 x 10 9 Hz.) within the Microwave band sourced from 
an Electron Tube (Magnetron) to heat the water. 

2 The heating of water by means -of uwave radiation via a conventional magnetron 
(electron tube) is well known. Wherein measured amounts of water is placed in 
suitable containers and subsequently bombarded with uwave energy inside a sealed 
chamber at the appropriate frequency to maximise molecular agitation resulting in a 
temperature rise. 

3. This principle remains at the heart of this invention but in this case a continuous 

flow of water enters a sealed uwave chamber, remains within the chamber, and 
consequently within the flux of the uwave energy, for a predetermined period and 
emerges at a raised temperature. 

4. This is achieved by virtue of a specially developed, silica based, flexible pipe or 
tube (somewhat resembling a garden hose) which can be coiled or wound into any 
desired configuration and does not therefore depend on any pre-forming (referred to in 
these documents as the 'Cofl 1 ). 

This coil is situated within a specially designed uwave chamber and connected to the 
outside world via an input and output gland. The time that the water remains within 
the cou, and hence the uwave flux, will therefore determine the temperature nse. 
This will be directly proportional to the rate of flow and the coil length. 
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5. 




Test 
Hardness: 
Specific Gravity: 
Tensile Strength: 
Elongation at break: 
Tear Strength: 
Compression set: 

rnrp Conditions. 
Curing Agent: 

Curing time/temp. 
Post Cure: 



Units. 
IRHD 
g/cm* 
MPa 

% 

kN/m 
% 



Result 
60 
1.20 
7 

500 

15 

35 



DCLBP (2,4-Dichlorobenzoyl) 

Peroxide 50% 

3i)0Sec. (5min) @116°C. 

4Hrs. @ 200° C. 



The Coil has an estimated lifetime of 10 - 20 years and can remain within a 
completely sealed uwave chamber environment for this time. 

6. The pwave chamber in which foe coil is housed is of specific design. 
It is ofCircular Conic Section with a dished or internally concave base, 
and ofapprox. 0.046m 1 in volume, (see accompanying drawing) 

7 The pwave chamber in this form presents no right angles and therefore does 
m t give rise to standing waves and is designed to avoid the generation of refraction and 
diffraction waves. The concave base serving to reflect the pwave energy towards the 
sloping surface of the inside of the conic chamber. 

8. The coil will be wound in helical fashion around the inside surface of the conic 
chamber between entry and exit glands near the top and bottom. 



9 Microwave energy, generated by the two magnetrons will be introduced into the 
top of the chamber. Magnetrons to be of standard, commercially available, types. 



CJ? The Drawings. 

The followi n g 12 drawings are included in th is order 



1. 


Front three quarters view wtih outer casework. 


2. 


Front three quarters view with outer casework removed. 


3. 


Cut-away view with outer casework removed. 


4. 


Front three quarters view with casework front removed. 


5. 


Front view, Outer case front hidden. 


6. 


Three quarters view with case front hidden. 


7. 


Top view, Outer case hidden. 


8. 


Bottom view, Outer case hidden. 


9. 


Rear view, Outer case hidden. 


10. 


Left hand view with outer case hidden. 


11. 


Right hand view with outer case hidden. 


12. 


Views (4) with outer case hidden. 



Brief Description of the Drawings. 

1 . Front three quarters view wit h ntrter casework. 

The invention, when in production, would be housed in a pressed steel case for either 
floor or wall mounting. Shown on this drawing are cooling vents in the casework, hot 
& cold water outlet and inlet pipes respectively and a typical control panel. 
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1. Front three quarters view with ""tor casework removed. 

M components are clearly labelled on the drawing. The drawing shows the assembled 
chamber with two, air cooled, magnetrons on Ihe top wilh 

cooling fans. Two, half wavelength QJ2) circular wave-guides connect the 
magnetrons to the chamber. The magnetron power supply components (transformer, 
capacitor & diode) are shown in block form. 

3 rnt-awav viftw w ith miter casework removed, 

As drawing 2- but showing the chamber in cat-away view to show the flexible silica 
heating coil in position in wound helical form around (he inside surface of Ihe 
chamber. 



4. Fron t three aw 



fork front removed. 



Depicts the chamber assembly in operational position within the casework. The 
chamber principally held in position by a slot-in shelf which supports the chamber 
assembly below the joining flange. 

^ Front vi«w (sketch^ Outer case front hidden. 

Sketch showing chamber in operational position and giving external dimensions of the 
prototype chamber in millimetres. 

view vrith Qjgg front hidden (sketch). 



Sketch of the chamber in the operational position within the casework. 




hidden (sketch). 



A sketch plan view of the chamber assembly showing the external diameter of the 
chamber, and Ihe position of the magnetrons/fans relative to the chamber. Water inlet 
and outlet connections can be seen at Ihe top and bottom of the chamber assembly. 
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Bottom view. Out casework hidden (sketch), 



Shows water connection to the bottom of the chamber assembly. 

9. Rear view (sketch). Outer casework hidden. 

Clearly showing water input and output connections to the flexible silica coil within the 
chamber assembly. The top of the chamber assembly will be of stainless steel and the 
mica refractory plate mentioned on the drawing will be positioned within the chamber 

■ 

at the output of the waveguides. 

10. Left hand view with outer casework hidden, (sketch). 

j 

Showing the chamber assembly and top mounted components (magnetrons & fans.) 
from this viewpoint. 

1 1. Right hand view with outer casework hidden (sketch), 
As 10 above but seen from the right hand viewpoint 

12. Views with outer casework hidden. 

Four sketch views (plan, three quarter view, left-hand & front view) of the chamber 
assembly with all the relevant chamber mounted components in position. 

Detailed Description of the Invention, 

1. The essential elements of this invention are the Circular Section Conical Chamber 
with a Dished Dase and the Flexible Silica based CoiL 

2. The Chamber will be constructed of pressed stainless steel and manufactured in 
two parts. The top, or conic section, with all necessary orifices and external 
component mounting requirements, and the dished base section which will tight fit 
over the bottom of the top section. 




3. The flexible silica coil will be fixed into position spiralled around the internal 
surface of the conic section and terminated to the water inlet and outlet glands or 
ports. 

4. Once the coil has been fitted within top section the dished base section will fit into 
position over the base of the cone and be scaled to create a totally RF. (fiwavc) 
leakage free joint 

5. The sealed chamber and coil assembly will be mounted into a steel framework to 
hold it in position, (see drawing 4) (Whilst this drawing shows the chamber/coil 
assembly in the vertical position in practice of course this could be mounted in any 
orientation.) 

6. All operational electric al and electronic circuits incorporating: 

(a) Power supply (Transformers, diodes and capacitors.) 

(b) Safety monitoring (Water temp. & pressure sensors, magnetron 

temp, sensors & fuses.) 

(c) Control components (Timer & temp, control) 

(d) Magnetron cooling fans. (x2) 

will also be mounted within the framework and totally encased within a pressed steel 
outer casework. 

Keywords. 

Chamber. A totally sealed metal enclosure into which microwaves are 

introduced and the heating process is carried out and which 
allows no microwave leakage to die external surroundings. 

Coil. Silica based flexible tube which is situated in a jiwave chamber 

and through which the fluid (water in this case) which is to be 
heated is passed. 
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Characterised in this context by the irregularity of 
temperature distribution within a body of heated water. 

syn, Magnetron Oscillator. A free-mrming (unlocked) RF 
oscillator. A crossed field microwave tube that produces radio 
frequency oscillation in the microwave region of die 
clcctronmagnctic spectrum. The device that produces 
microwaves. 

Propagated electromagnetic energy in the wavelength range of 
3mm to 1.3m. In this particular application we are using 
microwaves of specific wavelength 0.12245m (12.24cm) or 
2450Mhz. (2.45 x 10* Hz.). 
Note: Throughout these documents we have used die 
abbreviation 'fiwave 1 to denote Microwave. 

i 
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What We Claim Is: 



1. A Microwave linear thermal continuous flow water heater comprising a rounded 
conical form chamber (resembling a standard household electric light bulb) See figure 

2 of appended drawings. 

2* A chamber into which jiwave energy is released by two air-cooled magnetrons 
mounted on the top of the chamber (figure 7 defines their position). The chamber 
contains a specially developed silica coil, one of the properties of which being that it is 
flexible and therefore allowing it to be placed inside the chamber and to be coiled in 
helical fashion to a conical shape, being gravity balanced and self-supported, (figure 

3 shows, in cut-away form, the position of the coil within the chamber) 

3. A Microwave chamber that does not give rise to standing wave formation due to its 
special rounded conical design. The base of the chamber serving as a reflecting dish to 
direct the fiwave energy towards the peripherally mounted coil The absence of any 
right angles within the chamber gives rise to reflected energy only and is totally absent 
of any refracted and diffracted energy. 

4. The 1 centimetre internal diameter of the silica coil gives rise to the water 
molecules natural frequency to interact in linear motion. Hence total linear thermal 
distribution of the incoming jiwave energy is achieved. 

5. A cold water supply, from any household's incoming mains supply is applied to the 
input port of the coflL Hot water exiling from the output port can be directly fed to that 
same household's hot what system without the need for bulk storage. 
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Amendments to the claims have been filed as follows 

An apparatus for producing a continuous flow of hot water comprising; 
a source of electromagnetic energy in the microwave spectrum provided by 

one or more magnetrons; 
a truncated, rounded conical sealed microwave chamber containing a coiled 

flexible silica tube through which the water to be heated is passed: 
an inlet and outlet port to terminate the silica tube ends and to interface with the 

cold water source and the heated water utilisation system. 

The apparatus of Claim 1 wherein the microwave chamber is of pressed 
stainless steel construction having a base of concave section to reflect 
microwave eneigy towards the internal coiled silica tube; where no adjacent 
surfaces are at right angles which would otherwise give rise to refracted and 
diffracted-eneigy. 

The apparatus defined in Claim 1 and utilising a chamber as in Claim 2 which 
contains a silica coil wound to cover the internal surface of the microwave 
chamber and that is contained wholly within the chamber and of wJ-iich the 
internal diameter is nominally one centimetre to achieve total linear ' thermal 
distribution within the water flowing in iL 

A microwave linear thermal continuous flow water heating apparatus as 
described with reference to the accompanying drawings. 
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